Abstract. In this paper, the existence of solutions of some minimization problems for noncyclic mappings in G metric spaces is studied. Our results can be considered as an extension of Abkar and Gabeleh's result [Global Optimal Solutions of Noncyclic Mappings in Metric Spaces, J. Optim. Theory. Appl. 153 (2011), 298-305] to the case of G metric spaces.
INTRODUCTION
In 2011, Abkar et al. [2] studied the existence of solutions of some specific minimization problems for noncyclic mappings in metric spaces. In 2006, Mustafa et al. [11] introduced the G metric spaces as a generalization of the notion of metric spaces. Fixed point results and other results in G metric spaces have been proved by a number of authors, see, e.g., [1, [3] [4] [5] 12, 14, 15] . In this paper we investigate some minimization problems for noncyclic mappings in G metric spaces. This work extends results of Abkar et al. [2] to the case of G metric spaces.
PRELIMINARIES
Throughout this paper, N is the set of all natural numbers and R is the set of all real numbers. Generalizations of the notion of a metric space have been proposed by Gabler [8, 9] and by Dhage [6, 7] . Mustafa et al. [11] introduced a more appropriate notion of a generalized metric space as following. Definition 1. Let X be a nonempty set, and G W X X X ! R C be a function satisfying the following conditions:
(1) G.x; y;´/ D 0 if x D y D´; (2) 0 < G.x; x; y/ for all x; y 2 X with x ¤ y;
The second author was supported in part by Imam Khomeini International University, Grant No.751168-91. Then .X; G s / and .X; G m / are G metric space. Now, we recall some of the basic concepts for G metric spaces from ( [11] ). Definition 2. Let .X; G/ be a G metric space, and fx n g be a sequence of points of X, we say that fx n g is G convergent to x and write x n G !x if lim n;m!1 G.x; x n ; x m / D 0, that is, for any > 0; there exists n 0 2 N such that G.x; x n ; x m / < ; for all n; m n 0 : Proposition 1. Let .X; G/ be a G metric space, then the following are equivalent.
(
Definition 3. Let .X; G/ be a G metric space, a fx n g is called G Cauchy for any > 0; there exists n 0 2 N such that G.x n ; x m ; x l / < ; for all n; m; l n 0 that is lim n;m;l!1 G.x n ; x m ; x l / D 0 Proposition 2. Let .X; G/ be a G metric space, then the following are equivalent.
(1) fx n g is G Cauchy.
(2) For any > 0; there exists n 0 2 N such that G.x n ; x m ; x m / < ; for all n; m n 0 Definition 4. Let .X 1 ; G 1 / and .X 2 ; G 2 / be G metric spaces. A function f W .X 1 ; G 1 / ! .X 2 ; G 2 / is G continuous at a point a 2 X if for any > 0; there exists ı > 0 such that x; y 2 X 1 , G 1 .a; x; y/ < ı implies G 2 .f .a/; f .x/; f .y// < : A function f is G continuous on X if and only if it is G continuous at all a 2 X:
Definition 5. A G metric space .X; G/ is said to be G complete if every GCauchy sequence in .X; G/ is G convergent in .X; G/: Definition 6. Let .X; G/ be a G metric space. A G Ball with center x 0 and radius r is B G .x 0 ; r/ D fx 2 X W G.x 0 ; y; y/ < rg:
Definition 7. Let .X; G/ be a G metric space and > 0 be given, then a set A X is called net of .X; G/ if given any x there is at last one point a 2 A such that x 2 B G .a; /. If the A is finite then A is called a finite net of .X; G/: Note that if A is an net then X D S a2A B G .a; /: Definition 8. A G metric space .X; G/ is called G totally bounded if for every > 0 there exists a finite net.
Definition 9. A G metric space .X; G/ is called G compact space if it is G complete and G totally bounded.
Proposition 4. Let .X; G/ be a G metric space, then the following are equivalent.
(1) .X; G/ is a G compact space.
(2) .X; G/ is G sequentially compact, that is, if the sequence fx n g X is such that supfG.x n ; x m ; x l / W n; m; l 2 N g < 1; then fx n g has a G convergent subsequence.
Theorem 1 ([12], Theorem 2.1).
Let .X; G/ be a G metric space and T W X ! X be a mapping which satisfies the following condition, for all x; y;´2 X; The above definition were found in the case of metric space in ( [13] ). Definition 16. Let .X; G/ be a G metric space and T W X ! X be a mapping. T is said to be asymptotically regular iff lim n!1 G.T n x; T nC1 x; T nC1 x/ D 0, for all x 2 X:
MAIN RESULTS
We start this section with the following theorem. (1) T is relatively G nonexpansive. Since A is G compact, by Proposition 4 there exist a subsequence fx n k g of the fx n g such that x n k G !x ? 2 A: Since A; B; C satisfy the P property, G.x n k ; x n s ; x n l / D G.y n k ; y n s ; y n l / D G.´n k ;´n s ;´n l /; .k; s; l 2 N /:
This implies that fy n g and f´ng are G Cauchy sequences and there exist y ? 2 B and (1) T is relatively G nonexpansive.
(2) T j A is G continuous and asymptotically regular.
